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Introduction {#s1}
============

Colorectal cancer (CRC) is a major health problem ([@R1],[@R2]). According to the global and international statistics, colorectal cancer is the third most common cancer and the third leading cause of cancer death in both genders worldwide ([@R3]). In Iran, CRC is the fourth leading cause of death ([@R4]) and the third most major cancer after stomach and breast cancer in both genders ([@R5]). Colorectal cancer is a fatal and epidemic disease ([@R6]). According to special reports, one death occurs due to colorectal cancer in every nine minutes ([@R7]). The CRC mortality rate is about two per 100,000 persons per year ([@R8]). The CRC incidence rate has been rising over the last 25 years ([@R9]). It is between 8-7 per 100,000 persons per year in both genders in Iran ([@R10]). This rate is lower than the rate in Western countries ([@R5],[@R11]). Data on the prevalence and incidence of cancers in Iran suggest that the incidence rate of colorectal cancer is increasing ([@R12]). CRC usually affects people after the age of 55 ([@R13]), but recent studies have revealed that 7% of patients diagnosed with CRC are younger than 40 in Iran ([@R14],[@R15]),and a half of the Iranian colorectal cancer patients are typically younger than 50 years of age ([@R11]). Major differences have been observed in the distribution of colorectal cancer because of the differences in lifestyle and environmental factors ([@R16]). Economically transitioning countries and industrialized countries have higher incidence rate ([@R17],[@R18]). The incidence rate of colorectal cancer has declined significantly in the United States because of the effective interventions, implementation of earlier screening programs and change in the lifestyle ([@R19]). Prognosis of colorectal cancer is helpful if diagnosed early ([@R20]), but unfortunately, less than 40% of the cases are diagnosed at local stage ([@R21]). Earlier screening is an effective method to reduce the burden of colorectal cancer ([@R22]). Generally, screening programs are recommended for average-risk individuals aged 50, but those at high risk should be screened earlier ([@R19]). With the increasing trend of this cancer, it is expected to become the major cause of mortality in Asia ([@R23]). About 15 million new cases of colorectal cancer and one million new deaths are expected by 2020 ([@R16]). Considering the fact that the CRC index varies in different countries and due to the lack of sufficient data on its incidence trends in Iran, this study was designed to investigate the incidence trend of colorectal cancer during 2000-2009 in Iran. The results of this study may help the National Health Planning Center to better control and manage this particular type of cancer.

Methods {#s2}
=======

This was a cross-sectional population-based study, for which the registered data for colorectal cancer for 2000- 2009 were obtained from the Ministry of Health and Medical Education, and Center for Disease Control (CDC). Data were collected from all pathology centers throughout the country at the end of each year. After receiving the data, CDC controlled the data in terms of proper coding, missing in demographic information, and deleting the repeated cases. Meanwhile, cancers were coded based on International Classification of Diseases ICD-O ([@R24]). The C18-C21 codes were extracted for colon and rectum cancers. The results of national census data in 2006 were used to calculate the crude and age-specific incidence. By computing the annual growth rate of 1.01% and based on the population census in 2006, the population of Iran was estimated for the years 2000, 2001, 2002, 2003 2004, and 2005. In addition, WHO standard population was used as the standard population. Using direct method and Stata11 software, age- and gender-standardized incidence rates were computed for various age and gender groups separately. Incidence rates for 2006-2009 were extracted from annual national cancer reports. Poisson regression model was used to assess the significance of the incidence trends. The significance level was set at p\<0.05. Then the 2007 version of the Excel software was used to draw the diagrams.

Results {#s3}
=======

During the 10-year period in Iran, 36,650 cases (19,515 men (53.2%) and 17,135 women (46.8%)) with colorectal cancer were registered; this rate had increased from 813 cases in 2000 to 6,210 cases in 2009. More than half of the cases were reported between 2006 and 2009. The mean±SD average age of all the cases was 57.0±15.04 yrs., which was 55.5±14.5 yrs. and 58.6±15.39 yrs., in women and men, respectively. The age-standardized incidence rate was significantly increased from 1.6 in 2000 to 11.1 cases per 100,000 persons per year in 2009 in Iran ([Table 1](#T1){ref-type="table"}). This rate increased from 1.6 in 2000 to 11.3 in 2009 cases per 100,000 persons in men, and from 1.6 in 2000 to 10.9 cases per 100,000 persons per year in 2009 in women ([Table 1](#T1){ref-type="table"}). Similar changes were observed in the incidence rate in both genders, indicating that the age-standardized incidence rate had declined in both genders in 2001, but it increased again noticeably in 2005 and then it experienced a slight fluctuating slope ([Fig. 1](#F1){ref-type="fig"}). Colorectal cancer incidence rate was higher in women than in men until 2005, and after this date, men experienced a higher incidence ([Fig. 1](#F1){ref-type="fig"}). Comparison of the incidence trend in different age groups showed that the incidence rate was the minimum in the younger age groups, but it increased in older age groups ([Fig. 2](#F2){ref-type="fig"}). This increase was more evident after the age of 40 and its maximum was observed in those over 80 years of age, as the age-standardized incidence rate in this group had increased from 13.2 in 2000 to 145.1 per 100,000 persons per year in 2009 ([Table 2](#T2){ref-type="table"}). The change was minor in younger age groups (younger than 20 yrs.) but it decreased slightly and then increased in the over 50 year old groups ([Fig. 3](#F3){ref-type="fig"}). The incidence rate has increased from the young to the old age groups ([Fig. 2](#F2){ref-type="fig"}).

###### Age Standardized Rate of Colorectal Cancer Incidence in Iran during 2000-2009 (Per100,000 Persons)

  ------ -------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------------------ -------------------
  Year   2000     2001   2002   2003   2004   2005   2006   2007   2008   2009   Slope/ P ~Value~   
  Iran   Male     1.6    1.4    3.4    5.8    6.7    8.3    9.0    9.6    12.7   11.3               -2.48/ (\<0.001)
         Female   1.6    1.5    3.4    6.2    7.3    9.1    8.2    8.9    9.8    10.9               -2.52/ (\< 0.001)
         Total    1.6    1.5    3.4    6      7      8.7    8.6    9.2    11.3   11.1               -2.50/ (\< 0.001)
  ------ -------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------------------ -------------------

###### Age Standardized Rate of Colorectal Cancer Incidence in Iran during 2000-2009 (Per100,000 Persons) in Different Age Groups in both Genders

  ----------------- -------- ------ ------ ------ ------ ------ ------ ------- ------- ------------------ ------- -----------------
  Age group (yrs)   Gender   Year                                                                                 
  2000              2001     2002   2003   2004   2005   2006   2007   2008    2009    Slope/ P ~Value~           
  0-29              Male     0.3    0.3    0.5    0.7    0.8    1.0    2.7     2.8     3.8                2       -4.03(\< 0.001)
                    Female   0.2    0.3    0.4    0.7    0.8    0.9    2.1     2.6     4.2                2.7     -3.72(\< 0.001)
                    Total    0.2    0.3    0.4    0.7    0.8    1.0    2.4     2.7     4.0                2.4     -3.72(\< 0.001)
  30-39             Male     0.6    0.8    1.8    2.9    3.0    3.1    8.1     7.7     11.4               7.1     -2.89(\< 0.001)
                    Female   0.6    0.8    2.1    3.1    4.0    5.2    6.7     7.1     7.9                7.8     -2.91(\< 0.001)
                    Total    0.6    0.8    1.9    3.0    3.5    4.1    7.4     7.4     9.6                7.5     -2.93(\< 0.001)
  40-49             Male     1.8    1.5    3.5    6.1    6.9    8.7    21.2    24.6    30                 21.5    -1.89(\< 0.001)
                    Female   1.7    2.1    4.6    9.3    9.8    13.2   21.1    23.4    10.2               24.6    -1.94(\< 0.001)
                    Total    1.7    1.8    4.0    7.7    8.3    10.9   21.2    24.0    20.1               23.0    -1.92(\< 0.001)
  50-59             Male     3.2    2.7    7.4    14.2   14.9   18.5   56.6    60.1    81.7               63.7    -0.87(\< 0.001)
                    Female   4.0    3.9    9.0    16.8   19.9   26.0   46.1    51.7    48.8               66.0    -1.05(\< 0.001)
                    Total    3.6    3.3    8.2    15.5   17.4   22.3   51.4    55.9    65.2               64.8    -1.00(\< 0.001)
  60-69             Male     8.3    7.2    16.3   25.9   31.5   39.6   55.5    61.8    78.2               104.1   -0.67(\< 0.001)
                    Female   7.9    6.5    14.2   25.7   30.5   36.8   68.0    72.1    117.8              95.9    -0.56(\< 0.001)
                    Total    8.1    6.9    15.2   25.8   31.0   38.2   61.8    66.9    98.0               100.0   -0.61(\< 0.001)
  70-79             Male     9.7    8.7    21.5   34.9   41.9   53.0   117.3   117.7   159.2              154.2   -0.15(\< 0.001)
                    Female   7.9    6.7    16.2   29.7   38.6   42.1   93.9    103.2   74.2               125.6   -0.44(\< 0.001)
                    Total    8.9    7.8    19.0   32.5   40.4   47.9   105.6   110.4   116.7              139.9   -0.28(\< 0.001)
  80\<              Male     13.0   10.7   24.5   46.7   54.5   67.8   149.6   172.5   230.1              167.8   0.11(\< 0.001)
                    Female   13.3   11.8   22.5   38.2   41.7   52.0   117.5   113.2   155.2              122.4   -0.19(\< 0.001)
                    Total    13.2   11.2   23.5   42.6   48.4   60.2   133.5   142.6   192.7              145.1   -0.02(0.446)
  ----------------- -------- ------ ------ ------ ------ ------ ------ ------- ------- ------------------ ------- -----------------
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Discussion {#s4}
==========

The overall results of this study indicated that the incidence trend of colorectal cancer in Iran has been rising and has increased approximately 6.9 times during the past ten years. With respect to the rising trend of colorectal cancer in Iran in a global context, many studies have found that the incidence of colorectal cancer for both genders has increased in Eastern Europe and certain parts of South America as well as in many parts of Asia in the recent years. However, it declined in both genders in the United States, Canada and New Zealand ([@R25]). In Asian countries, such as Japan ([@R26]), Tunisia ([@R27]) Singapore ([@R28]) and Saudi Arabia ([@R29]) this rising trend has also been reported. In Asia, an increase in the incidence of colorectal cancer has been observed due to the increase in the population or increase in the number of relative risk groups, better diagnosis and aging of the population and the growing population density of the area in the last two decades ([@R30]). The most important risk factors for this cancer include change in lifestyle and personal habits, age over 50 and family history ([@R19]). Change in personal habits includes tendency to fast food consumption and a diet low in fiber or high in fat, high consumption of meat and meat products and tobacco as well as low consumption of fresh fruit and vegetables ([@R31],[@R32]). Of lifestyle-related factors, such causes as sedentary lifestyle and reduced physical activity and increased rates of obesity can be mentioned ([@R33]).Increased exposure to such factors could include logical rationales for increasing the trend of colorectal cancer in Iranian society.

The respect to the incidence according to gender, our study found that the incidence rate of colorectal cancer was higher in women than men up to 2005, but there was a higher incidence in men in later years of the study, and the rising trend has had similar changes in both genders. A study in China during 1993-1997 has reported higher incidence in women than in men ([@R34]). In addition, a study in Cambodia during 2005-2010 found more incidence of colorectal cancer in women than in men ([@R35]). However, most studies conducted in Iran ([@R36],[@R37]), Bahrain ([@R38]), Canada ([@R39]) and the United States ([@R19]) represent a lower incidence in women than in men and the reason could be healthier eating habits in women ([@R40]). Such a contradiction regarding the results of other countries may be due to the different prevalence of this cancer in the two genders, effects of environmental changes and other risk factors and different exposures in communities.

The results revealed that the incidence rate increased with an increase in age, and this figure was lower in the younger than 20 age groups, but it increased in the older groups; therefore, it can be concluded that this disease becomes dominant after the age of 40 and reaches its maximum in the group above 80 years of age. The trend in the changes was partial in the younger age groups and it was steeper in older age groups. Such a result was consistent with other studies in Canada ([@R39]), Singapore ([@R28]) and Iran ([@R41]). The incidence of colorectal cancer is increasing at older ages in Asia due to overpopulation and increase in the population age ([@R30]). The phenomenon of rising the mean age and the population aging may be considered as factors affecting the overall trend rising in the incidence of cancers and colorectal cancer in Iran, as the aging population is a major natural predisposing factor of colorectal cancer ([@R42]). As the colorectal cancer incidence rate reaches the peak in the older age groups, it explains a proportion of the increased trend in the incidence of this cancer in Iran. Among the reasons of high incidence in the older age groups, increased exposure to high-risk lifestyle and diet in early life stages can be mentioned ([@R28]). As such, a study in Japan suggests that exposure to risk factors at younger ages, increases the incidence risk in the 6th and 7th decades of life ([@R43]). It is predicted that by 2030, 70% of malignancies will occur in the age group over 65 ([@R44]). Other reasons to be mentioned include a decline in mobility in the older population, and low incidence in the younger age groups due to different effects of westernization on the youths compared to the elderly ([@R45]) and lower exposure of the youths to risks from environmental changes ([@R36]).

High incidence of colorectal cancer in Iran can be generally attributed to two factors:

1.  True change in the incidence of colorectal cancer, which can be caused by changes in the frequency of exposure to the disease risk factors, most important of which are changes in lifestyle and individual habits (19‏).

2.  Some reasons for the change in the incidence of the disease can be due to the improved data collection approach associated with cancer registration system. According to the Iranian cancer registration system, coverage of registry had an increasing trend particularly from 2004 to 2005. Similar trends of the incidence during this period was observed in skin ([@R46]) andgastric ([@R47],[@R48])cancers, indicating that a part of rising in the incidence is due to changing in cancer registry system and developmental problems. Therefore, the process of cancer registration system ([@R49]) should be considered in the interpretation of the results in all cancer researches in Iran‏. 

Conclusion {#s5}
==========

A percentage of the increase can be due to the result of improved registration and reporting systems on the new cases of cancer. Despite the registration system improvement, our study showed the direction of the processes and predicted the patterns of changes. This study provides a suitable evidence and context for further analyses of cancer registry system‏.
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